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THE TREATMENT OF SCARLET FEVER WITH IMMUNE 

HUMAN SERUM 

George H. Weaver 

From the Memorial Institute for Infectious Diseases, Chicago 

All efforts to identify and isolate the specific cause of scarlet fever 
having failed, it has been impossible to produce an immune serum for 
therapeutic purposes in this disease similar to that employed in the 
treatment of tetanus, diphtheria, epidemic meningitis and pneumonia. 
However, it was naturally inferred that persons who had recently 
passed through an attack of scarlet fever would have specific antibodies 
in their blood and, should the antibodies be in sufficient concentration, 
that the serum of such blood might be of curative value when intro- 
duced into patients acutely sick with the disease. 

Acting on this presumption, Weisbecker, 1 in 1897, treated 5 cases 
of scarlet fever with the blood serum of convalescents, but with little 
success. From 1897 to 1903, scarlet fever cases were treated by injec- 
tions of convalescent serum by Huber and Blumenthal, 2 von Leyden, 3 
Rumpel 4 and Scholz. 5 They did not reach any certain conclusion as to 
the value of the procedure. The serum was injected subcutaneously 
and in relatively small doses. Because of the absence of any decided 
advantage from this treatment and from the fear of transmitting 
syphilis and other infections the use of convalescent serum was aban- 
doned for about 10 years. By this time the Wassermann test made it 
possible to exclude syphilis from the donor of the serum, and a large 
experience in the administration of large quantities of serums had been 
acquired. Intravenous injections of serum had also been successfully 
employed in various cases. In 1912, Reiss and Jungmann 6 treated 12 
cases of severe scarlet fever by intravenous injections of 40 to 100 c.c. 
of convalescent serum with marked benefit in 10 cases. They drew 
the blood from convalescents about the end of the 3rd or beginning of 
the 4th week of the disease, tested each serum for syphilis and sterility, 
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and mixed the serums from several persons, since some persons seemed 
to yield larger amounts of antibodies than others. The next year Koch 7 
reported from the same clinic the treatment of 22 additional patients 
with 1 death. He emphasized the value of early administration. He 
noted a prompt fall in fever usually followed by a slight rise, and he 
was especially impressed by the rapid and marked improvement in the 
general condition of the patient. In 1915, Reiss and Hertz, 8 and 
Koch reported still larger series of cases in which the results were 
most satisfactory. 

In April, 1915, Zingher 10 reported the treatment of scarlet fever 
with fresh blood from convalescents. In the fall of 1915 11 he reported 
the treatment of 15 cases of very severe scarlet fever, selected from 
900 cases, with 4 deaths. Two of the patients died from septic con- 
ditions, and the other 2 patients who died were moribund when they 
were received. Of the 11 patients who recovered, 5 were of the purely 
toxic type, the other 6 had additional septic complications. The 5 
purely toxic cases showed a critical drop in temperature after which it 
remained normal or slightly above normal. In the 6 remaining cases 
the drop in temperature was less marked and was followed by a secon- 
dary rise which persisted for a number of days. Zingher has departed 
from the technic of the earlier writers in that he has substituted the 
intramuscular injection of citrated blood for the intravenous injection 
of serum. The blood is drawn from the median cephalic vein at the 
bend of the elbow and immediately citrated by adding 1 c.c. of 10% 
solution of sodium citrate to each 30 c.c. of blood. This fresh citrated 
blood is injected intramuscularly, introducing 15-30 c.c. in each of 
several larger muscular masses. Of this blood 75-240 c.c. are given at 
a dose. The blood is rapidly absorbed. 

During the past winter and spring an unusual proportion of severe 
cases of scarlet fever has come under treatment in the Durand Hos- 
pital, and the most severe were selected for treatment with con- 
valescent serum. The blood was drawn from the 20th-28th day, only 
such convalescents being selected as were free from all suspicions of 
tuberculosis, who had not been septic patients, and who gave a nega- 
tive Wassermann reaction. The serums from several patients were 
mixed, tested for sterility, and stored, until used, in the refrigerator in 
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portions suitable for single doses. The serum was injected intra- 
muscularly in doses of 25-90 c.c, 60 c.c. being the usual dose. Com- 
monly a single dose was given, a few times a second dose was admin- 
istered if the initial one did not produce the desired effect. The injec- 
tions were made into the muscles on the outer side of the thigh, usually 
dividing the dose between the two sides. No local or general disturb- 
ances followed the injections. 

Nineteen cases of scarlet fever were treated in this manner and in 
a few additional cases convalescent serum was combined with anti- 
diphtheria serum in cases of scarlet fever complicated by diphtheria. 
Since it is more difficult to judge of the value of the convalescent serum 
in the latter cases they will not be discussed here except to state that 
all recovered although some seemed almost hopeless. 

The effects of injections of convalescent serum in cases of scarlet 
fever as observed by me correspond to those noted by others who have 
used it. Quite constantly a fall of temperature began 2-4 hours after 
the serum was injected and continued gradually until its limit was 
reached in 12-24 hours. In the purely toxic cases the temperature fell 
to nearly normal and showed little tendency to rise again. In cases 
with septic complications the initial fall of temperature also occurred 
and was associated with general improvement, but the fever rose again 
and ran a course such as occurs in septic cases. However, in these 
cases the fever did not often rise to its original height, and the course 
of the disease appeared to be favorably altered by the serum. During 
the 12-24 hours after the injection of the serum, more striking than 
the fall in temperature, was the improvement in the general condition 
of the patient. This was most pronounced in the purely toxic cases, 
but also very prominent in the septic ones. Delirium subsided, the 
pulse became slower and improved in quality, cyanosis disappeared, 
and in 12-24 hours patients who had seemed almost hopelessly sick 
were apparently on the road to certain recovery. In 2 cases a fall of 
temperature and general improvement followed the injection of serum, 
but the fever rose again and the general condition became worse. A 
second injection of serum was followed by rapid improvement. Septic 
cases coming under treatment late do not appear to be improved by 
the serum. 

It will be noted that most of the patients were received at the hos- 
pital on the 4th and 5th day of the attack, and that the patients who 
received the serum early were most greatly influenced. We have 
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thought that if the serum were given early some later septic complica- 
tions might be avoided. It must not be forgotten that scarlet fever 
usually runs a relatively short course and that cases of the toxic type 
not infrequently terminate almost by crisis. The happy course taken 
by so many cases of severe scarlet fever as have now been reported as 
treated with convalescent serum can hardly be due to coincidence. To 
those accustomed to seeing large numbers of cases of scarlet fever, 
the general improvement in these patients within a few hours is entirely 
new and unexpected. The comparative value of serum and whole 
citrated blood must be determined, but except in large hospitals in 
which suitable convalescents are constantly available, the use of sterile 
serum which can be stored until a suitable case appears has a distinct 
advantage. This also allows several serums to be combined in each 
case. How long after recovery the blood contains sufficient antibodies 
to be of therapeutic value should be determined, as this would have 
considerable influence in determining the available supply of serum. 
Naturally the study of this whole subject is rendered difficult by the 
absence of an experimental scarlet fever in animals. 

Case 1. — Boy, age 10 years. A toxic and septic case admitted on the Sth day 
with a temperature of 104 F., slightly hemorrhagic eruption, ulcerative angina, 
eyes very red, active delirium, head retracted, involuntary urination, cyanosis, 
and profuse purulent nasal discharge. Sixty c.c. of convalescent serum were 
given, following which the temperature fell gradually to 101 F. in 12 hours, the 
general condition improved and was replaced by sleep. Some fever, between 
100 and 101 F. continued for 2. weeks associated with otitis media and sup- 
purating glands. Recovery. 

Case 2. — Girl, age 16 years. A toxic case admitted on the 4th day with a 
temperature of 104 F. and pulse of ISO, active delirium, eyes red, moderate 
cervical glandular and periglandular swelling, ulcerative angina, slight nephritis, 
lips, skin and nails blue. Sixty c.c. of convalescent serum were given, and 12 
hours later the temperature had fallen to 100.6 F., pulse to 120, and the general 
condition was very much improved. The delirium was much less but did not 
entirely disappear until 24 hours later. For 9 days a fever of 102 F. or less 
continued in association with a very profuse purulent nasal and pharyngeal 
discharge. Recovery. 

Case 3. — Woman, age 23 years (Chart 1). A toxic case admitted on the 4th 
day with temperature of 103 F. and pulse of 140, severe ulcerative tonsillitis, 
polyarthritis, severe bilateral cervical adenitis, slight nephritis, active delirium, 
cyanosis of skin, lips and nails. The next morning the condition was unimproved, 
and 60 c.c. of convalescent serum were given. In 12 hours the temperature had 
fallen to 99 F. and the pulse to 100, the mind was clear, and the general condition 
was entirely changed for the better. For 3 days the temperature rose to 90 F. 
and then was normal. Recovery. 

Case 4. Boy, age 12 years. Severe toxic case admitted on the 4th day with 

a temperature of 104 F.. a weak and irregular pulse of 150, severe angina, mild 




Chart 1. — Temperature curve, Case 3. 
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Chart 2. — Temperature curve, Case 6. 
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delirium, and cyanosis. Thirty-five c.c. of convalescent serum were given and 
the temperature fell in 12 hours to 102 F., with much improvement in the gen- 
eral condition. During the 5 following days the temperature gradually fell to 
normal. Recovery. 

Case 5. — Man-, age 27 years. A severe toxic case admitted on the 4th day 
with a temperature of 104 F., a weak and intermittent pulse of 130, ulcerative 
tonsillitis, severe parenchymatous nephritis, eyes red, slightly hemorrhagic erup- 
tion, epistaxis, low delirium, lying with eyes partially closed. Fifty c.c. of con- 
valescent serum were given and 20 hours later the temperature had gradually 
fallen to 102 F. and a marked improvement had taken place in the general 
condition. A 2nd dose of 25 c.c. of serum was given and 20 hours later the tem- 
perature had fallen to 100 F. and the general condition of the patient was still 
more favorable. He was slightly irrational another day. Slight fever running 
up to 101 F. continued 7 days, associated with persistent severe angina. Recovery. 

Case 6. — Man, age 19 years (Chart 2). A severe toxic case, admitted on the 
4th day with a temperature of 104 F. ( pulse 130, partially irrational, and severe 
angina. Seventy c.c. of convalescent serum were given following which the 
temperature fell to 102 F. in 12 hours and the general condition seemed some- 
what better. For 2 days the temperature ran about 102 F. and the patient became 
actively delirious, pulse weak and irregular and skin, lips and nails cyanotic. 
Seventy c.c. of serum were given and in the following 12 hours the temperature 
fell to 99.5 F., the delirium almost entirely disappeared, and the general condi- 
tion improved enormously. For 2 days further the temperature was between 
99 and 100 F. and then became normal. Recovery. 

Case 7. — Woman, age 22 years (Chart 3). A toxic case, admitted on the 
4th day with a temperature of 104.3 F., pulse 134 and slightly irregular, eyes red, 
severe headache and vomiting. Sixty c.c. of convalescent serum were given, 
following which the temperature began to gradually fall reaching 100 F. in 20 
hours, and with this the general condition was much improved. The following 
day the temperature rose to 101 F. for a short time and again fell to 99.5 F. and 
was normal the next day. Recovery. 

Case 8. — Girl, age 2% years. A septic patient who entered the hospital on 
the 4th day with a temperature of 104 F., pulse of 146, dull mentally, marked 
bilateral cervical adenitis and periadenitis, ulcerative angina and stomatitis, vom- 
iting, profuse purulent nasal discharge, and cyanosis. Thirty c.c. of convalescent 
serum were given following which the temperature fell to 100 F. in 12 hours, but 
it again rose to 105 F., when an additional 30 c.c. of serum were given but with 
no apparent effect. The temperature remained high and death occurred 4 days 
after entrance. 

Case 9. — Man, age 26 years. A very toxic case, admitted on the 5th day with 
a temperature of 103 F., headache, severe angina, nausea, subconjunctival hemor- 
rhage, bloody discharge from nose, multiple arthritis, and talkative delirium. 
For 2 days the condition grew worse, when on the 7th day of illness, 50 c.c. of 
convalescent serum were given. The temperature soon began to fall and in 20 
hours had dropped from 103 to 100 F., and simultaneously the delirium disap- 
peared and the general condition improved very much. The temperature ran 
about 100 F. for two days and became normal on the 13th day of illness or 6 
days after the serum was injected. Recovery. 

Case 10. — Boy, age 6 years. Moderately severe toxic case, admitted on the 
3rd day with severe angina, vomiting, and reddened eyes. Twenty-five c.c. of 
convalescent serum were given, following which the temperature fell from 
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103 to 100.2 F. in 20 hours. Twelve hours later it had risen again to 101.6 F. 
when it again began to fall and was normal on the 8th day. Recovery. 

Case 11. — Boy, age 4% years. Severe toxic case, admitted on the 2nd day of 
illness. During the following day the fever ran about 104 F. with pulse of 150, 
eyes red, nausea, severe angina, active delirium, profuse purulent nasal discharge, 
and moderate cervical adenitis. Sixty-eight ex. of convalescent serum were 
given on the 4th day. A few hours later the general condition began to improve 
but no immediate drop of temperature occurred. Twenty-four hours later after 
the serum was given the temperature, which had remained about '104 F., began to 
fall and reached 99 F. 2 days later and was normal on the 8th day. Recovery. 
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Chart 5. — Temperature curve, Case 17. 



Case 12. — Woman, age 26 years (Chart 4). Severe toxic case admitted on 
the 4th day with a temperature of 104 F., pulse 150, eyes red, severe angina, and 
moderate delirium. Ninety ex. of convalescent serum were given, following 
which the temperature fell to 100.4 F. in 20 hours, and the general condition 
improved greatly. The following day the temperature rose a short time to 
102 F. and then gradually became less, being normal on the 10th day. The very 
rapid improvement in the general condition was much more marked than was 
the effect on the temperature. Recovery. 

Case 13. — Woman, age 23 years. Severe toxic case, admitted on the 3rd day 
with a temperature of 104.2 F., and a pulse of 140. The following day the tem- 
perature was 104.5 F., pulse 160, severe ulcerative angina, headache, persistent 
nausea and vomiting. Ninety c.c. of convalescent serum were given and in 20 
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hours the temperature was 101 F. with great improvement in the general con- 
dition. There were temporary rises of temperature to 102.5 and 102 F. on the 2 
following days, but 1 day later the temperature became permanently normal. 
Recovery. 

Case 14. — Boy, age 7 years. Moderately severe toxic case with septic compli- 
cations, admitted on the 3rd day with a temperature of 103 F. The following 
day the patient was worse, temperature 104 F., pulse 150, headache, vomiting, 
polyarthritis, and purulent discharge from left ear. Sixty-five c.c. of convalescent 
serum were given, following which the temperature fell to 100.5 F. in 20 hours 
and the general condition was much improved. The temperature ran from 100.5 
to 102 F. for 2 days associated with double purulent otitis media and polyarthri- 
tis. From the 8th day the temperature was normal. Recovery. 

Case 15. — Girl, age 11 years. Rather severe toxic case, admitted on the 5th 
day with a temperature of 104 F. Sixty c.c. of convalescent serum were given 
and the temperature fell to 99.6 in 24 hours. For five days the temperature ran 
from 99.6-101 F., then became normal. Recovery. 

Case 16. — Girl, age 8 years. A very severe toxic case, admitted on the 2nd 
day with a temperature of 104.2 F., pulse 160, moderate angina, and active 
delirium. Sixty c.c. of convalescent serum were given, following which the 
temperature fell to 100 F. in 20 hours; the patient slept quietly and the general 
condition was greatly changed for the better, an almost hopeless condition being 
replaced by a very favorable one. The remaining fever gradually subsided, 
reaching normal after 3 days. At this time a very severe stomatitis developed 
with which the temperature again rose to 101.8 F. and continued 4 days. On the 
10th day the temperature became permanently normal. Recovery. 

Case 17. — Girl, age 4 years (Chart 5). A toxic case of moderate severity 
admitted on the evening of the second day. During the following 24 hours the 
temperature ran from 102.5-103.8 F., pulse 140-160, general toxic symptoms 
severe, but without septic complications. Now 60 cc. convalescent serum were 
given, following which the temperature dropped to 99.2 F. in 12 hours and to 
98.2 F. in 16 hours, and did not rise above normal subsequently. Recovery. 

Case 18. — Girl, age 5 years. A toxic case admitted on the evening of the 
3rd day with a temperature of 105 F. During the night the patient had repeated 
convulsions, high fever, and delirium. On the morning of the 4th day, 35 c.c. 
of convalescent serum were given. Soon the temperature began to fall and grad- 
ually subsided to 99 F. in 24 hours, associated with very marked improvement 
in the general condition. The temperature did not again rise above 99.4 F. and 
was normal after the 9th day of illness. Recovery. 

Case 19. — Girl, age 4 years. A septic case admitted on the 7th day with 
profuse purulent nasal discharge, ulcerative stomatitis and polyarthritis. Sixty 
cc. of convalescent serum were given with no apparent effect on the septic 
process. During the 16 hours after the serum was given the temperature fell 
from 103 to 99 F. but rose again to the original height in the succeeding 16 
hours, and remained between 101.5 and 103 F. for 3 days, then gradually sub- 
sided. Recovery. 



